Expression of cytochrome P-450 isozymes in the liver of hypophysectomized rats. Evidence for different regulation mechanisms concerning P450IIB and P450IIIA subfamilies.
1. Monooxygenase activities have been examined in rat liver to determine the effects of castration and hypophysectomy on cytochrome P-450 species. In adult males, hypophysectomy caused a decrease of total P-450 concentration, aniline hydroxylase, benzopyrene hydroxylase, benzphetamine demethylase, testosterone hydroxylase and imipramine hydroxylase and demethylase activities. The treatment of hypophysectomized animals with human growth hormone or testosterone did not restore the full activity. 2. When probed with antibodies, microsomes from hypophysectomized males and females exhibited an intense reaction with a polyclonal anti-(phenobarbital-induced P-450) which was not observed with a monoclonal antibody of anti-(phenobarbital-induced P-450). 3. These microsomal preparations also reacted with an antibody raised against a developmentally regulated P-450. No sex difference could be detected with this antibody. Furthermore, administration of human growth hormone to hypophysectomized males prevented this immunoreaction. 4. Total RNA has been prepared from the same liver; when probed with cDNAs, no changes occurred in the content in P-450 b/e, PB 24 (a constitutive member of the phenobarbital subfamily) and phenobarbital-inducible mRNA for UDP-glucuronosyltransferase. 5. In contrast, P-450 mRNA induced by pregnenolone 16 alpha-carbonitrile was modulated by hormonal manipulations: lower in females and castrated males than in intact males, increased in both sexes after hypophysectomy. Treatment of hypophysectomized males with human growth hormone abolished this rise in pregnenolone-16 alpha-carbonitrile-induced P-450 mRNA accumulation. Data collected in this study support the assumption that hypophysectomy acts differently on the regulation of various P-450 isozymes and that this regulation clearly does not involve the phenobarbital subfamily of P-450s.